[Abstract] Aldicarb treatment causes an accumulation of acetylcholine in the synaptic cleft of the neuromuscular junction, resulting in sustained muscle activation and eventually paralysis. Aldicarbinduced paralysis assay is an easy and fast method to determine whether synaptic transmission of a C. elegans mutant of interest is altered. This assay is based on the correlation of the rate of neurotransmitter release with the rate of paralysis. In this protocol, we describe a method for simultaneously assessing the aldicarb sensitivity of animals with different genotypes.
motor neurons activates acetylcholine receptors on the muscle membrane, leading to muscle excitation and contraction. Acetylcholinesterase breaks down acetylcholine in the synaptic cleft and thus terminates neurotransmission. Aldicarb is an acetylcholinesterase inhibitor. In the presence of aldicarb, acetylcholine continues to accumulate, causing persistent muscle contraction and eventual paralysis.
Mutant animals with decreased levels of synaptic transmission are resistant to the paralyzing effect of aldicarb because acetylcholine more slowly accumulates in the synaptic cleft of these animals than that of wild type animals. Conversely, mutant animals with increased levels of synaptic transmission, and as a result, a faster accumulation of acetylcholine, are more sensitive to the paralyzing effect of aldicarb than wild-type animals (Rand, 2007) . Thus, by comparing the time-course of aldicarb-induced paralysis, it is possible to infer the relative efficiency of synaptic transmission. However, it is necessary to note that this assay does not necessarily demonstrate that abnormal aldicarb sensitivity is a result of a presynaptic defect. For example, a defect in post-synaptic acetylcholine receptor function may also result in resistance to aldicarb (Loria et al., 2004) . Thus, the aldicarb-induced paralysis assay should be considered as the first step in investigating the involvement of synaptic transmission, and further corroborated by other means, such as electrophysiological analysis (Richmond, 2006 www.bio-protocol.org/e2400 For example, mutants that have higher rates of neurotransmission than wild type worms may be better distinguishable at a lower concentration of aldicarb (e.g., 0.5 mM), which increases the time for the worms to get paralyzed. 
